Alpha-1A adrenergic receptor stimulation with phenylephrine promotes arachidonic acid release by activation of phospholipase D in rat-1 fibroblasts: inhibition by protein kinase A.
This study was conducted to determine the mechanism of arachidonic acid (AA) release elicited by phenylephrine (PHE) stimulation of alpha adrenergic receptor (AR), and its modulation by cyclic adenosine 3',5'-monophosphate (cAMP) in Rat-1 fibroblasts (R-1Fs) transfected with the alpha-1A, alpha-1B or alpha-1D AR. PHE increased AA release and also caused a marked accumulation of cAMP in R-1Fs expressing the alpha-1 AR subtypes, but not in those transfected with vector alone. PHE also enhanced phospholipase D (PLD), but not phospholipase A2 (PLA2) activity. The increase in PHE-induced AA release, PLD activity and cAMP accumulation differed among the various alpha AR subtypes with: alpha-1A > alpha-1B > alpha-1D AR. The effect of PHE to increase AA release was attenuated by C2-ceramide, an inhibitor of PLD; propranolol, a phosphatidate phosphohydrolase inhibitor; and RHC-80267, a diacylglycerol lipase inhibitor in R-1Fs expressing the alpha-1A AR. Forskolin, which activates adenylyl cyclase, increased cAMP accumulation and inhibited PHE-induced AA release and PLD activity in alpha-1A-AR-expressing R-1Fs. 8-(4-chlorophenyl-thio)-cAMP, a nonhydrolyzable analog of cAMP, also attenuated the rise in AA release and PLD activity elicited by PHE in these cells. In contrast, SQ 22536, an adenylyl cyclase inhibitor, and KT 5720, a protein kinase A inhibitor, increased PHE-induced AA release and PLD activity in R-1Fs expressing the alpha-1A AR. These data suggest that the alpha-1A, alpha-1B and alpha-1D ARs are coupled to PLD activation and cAMP accumulation. Moreover, PHE promotes AA release in R-1Fs expressing the alpha-1A AR through PLD activation. Furthermore, cAMP generated by alpha-1A AR stimulation acts as an inhibitory modulator of PLD activity and AA release via protein kinase A.